Introduction: Snake venoms are known to cause different metabolic and enzymatic disorders, altering cellular activities which may represent organ dysfunction. This study was conducted to examine the toxicological effects of Cerastes cerastes crude venom on serum of male albino rats through measurement of certain biochemical parameters. Materials and Methods: A total of 56 adult male albino rats (180 ± 20 g weight) were divided into two groups (28 each). In the control group, rats were received intraperitoneal (i.p.) injection with 200 µl physiological saline solution. The second group was envenomated through i.p. injection with 0.65 mg/kg b.w. of crude venom of the viper C. cerastes in 200 µl physiological saline solutions. Seven animals from the control and envenomated groups were sacrificed at 2, 6, 12 and 24 h post-injection, and the serum samples subjected for biochemical analysis. Results: The injection of C. cerastes crude venom induced a significant decrease in total serum protein, albumin, lactate dehydrogenase, glucose, cholesterol, and triglycerides at 2, 6, 12, and 24 h after injection of venom. However, the levels of total bilirubin, alanine transaminase, aspartate aminotransferase, alkaline phosphatase, gamma-glutamyl transferase, urea, and creatinine were significantly elevated in all groups of envenomated rats, while the serum level of uric acid was variable. Conclusion: The injection of viper C. cerastes crude venom caused alteration of serum biochemical parameters of albino rats with the liver and kidney dysfunction.
Introduction
Snakebites represent a great medical problem worldwide; there are more than 2.5 million venomous snake bites annually, with >125,000 deaths. The risk is higher in the tropics and West Africa, predominantly among the rural population. [1] One of the venomous snakes distributed in Egyptian deserts is the horned viper Cerastes cerastes that belongs to the family of Viperidae. This species is native to the deserts of Northern Africa and parts of the Middle East, extending through Sinai and Saudi Arabia. [2] Snake venom is a complex mixture of many substances, with a wide spectrum of biological activities. They are known to cause different metabolic disorders by altering the cellular inclusions and enzymatic activities of different organs. [1, 3] The desert horned vipers (C. cerastes and C. gasperettii) are the most common snakes of the great deserts of North Africa and the Middle East, where they are known as desert-horned or Egyptian sand viper. [4] 
Materials and Methods
The snakes C. cerastes were collected from Qena Governorate, crude venom was obtained from the viper C. cerastes kept in a serpentarium at Zoology Department, Faculty of Science, South Valley University. Venom was milked, lyophilized, stored at 4°C in the dark and reconstituted in saline solution before use. Calculation of lethal dose 50 of crude venom was determined as described by Meier and Theakston. [5] Sub-LD equals to 0.65 mg/kg of venom was used in this study.
Animals
A total of 56 adult male albino rats weighing 180 ± 20 g were used. Rats were obtained from the Animal House Facility of the Egyptian Organization for Biological Products and Vaccines, Helwan, Cairo, Egypt. Animals were housed in standard condition and fed with normal diet and water ad libitum.
Rats were divided into two groups as the following: • Group 1: 28 animals were injected interaperitoneally (i.p.) with 200 µl physiological saline (0.9% NaCl) and served as a control • Group 2: 28 animals were injected with a single dose (0.65 mg/kg body weight) of viper C. cerastes crude venom in 200 µl saline solution i.p.
Seven animals of each group (1, 2) were sacrificed at 2, 6, 12 and 24 h, respectively, post-injection. dehydrogenase (LDH), urea, creatinine, uric acid, cholesterol, and triglycerides. Determination of total serum protein was estimated according to method of Lowry et al. [6] Serum albumin was determined according to the method described by Doumas et al. [7] Cholesterol was determined by the method described by Richmond (1973) , while triglycerides were determined by the colorimetric method as described by Young (1975) . Creatinine was determined by kinetic method described by Bartels et al. (1971) , while the determination of urea was done by diacetyl monoxime method as described by Natelson.
[8] Serum uric acid was determined by quantitative determination method of Fossati et al. [9] Glucose was determined according to method of Howanitz and Howanitz, [10] determination of transaminases (ALT and AST) activities was based on the methods of Reitman and Frankel, [11] while determination of ALP activities was done according to the enzymatic method of El-Aaser and El- Merzabani (1975) . The activities of GGT were determined using Kits from Bio-diagnostic Co., Egypt. All kits used in this study were purchased from Bio-Diagnostic Co. and Sigma-Aldrich com.
Statistical analysis
The data are presented as means ± standard error and statistically analyzed using SPSS. The groups of envenomated rats were compared with control group. Results were considered significant when P < 0.05 and highly significant when P < 0.001. A student's t-test was used.
Results
This study showed a significant decrease in total serum proteins, serum albumin, and LDH after 2, 6, 12, and 24 h from i.p. injection of C. cerastes crude venom (Table 1 and Figures 1-3 ), while the serum levels of bilirubin, ALT, AST, ALP, and GGT showed significant elevation in comparison to control animals (Table 1 and Figures 4-8) . Table 2 and Figures 9 and 10 showed a significant increase in serum urea and creatinine in rats injected with the snake venom in comparison to the control animals. The serum level of uric acid was variable, showing a significant decrease after 2 and 12 h, and non-significant decrease after 6 and 24 h from injection of the venom (Table 2 and Figure 11 ). Table 3 and Figures 12-14 showed a significant decrease in serum glucose after 2, 6, 12 and 24 h from injection of the venom, while serum cholesterol and triglycerides showed a significant decrease after 2, 6, and 12 h and non-significant change after 24 h. 
Discussion
Viper venom is a complex mixture of enzymatic and toxic proteins. C. cerastes venom contains different enzymes displaying proteolytic activity and causes toxicities. [12] Measurement of biological parameters in serum is of great importance in the assessment of the pathophysiological state of snake bite victims. [13] This study revealed that injection of crude venom of viper C. cerastes causes reduction in serum total proteins and albumin in albino rats. These findings are in agreement with the other investigators Abdul-Nabi et al., 1997, [14] Fahim, 1998, [15] Al-Jammaz et al., 1998 [16] and 1999 [17] who reported significant reduction in serum total proteins and albumin in animals injected with viper snake venoms. The disturbance of renal functions caused by the snake venom and hemorrhage which commonly occurred with snake bites are the main factors for the hypoproteinemia. Furthermore, the increased vascular permeability due to the toxic effect of the venom contributes to the loss of protein in the tissues.
[18]
The current study showed a significant elevation in serum total bilirubin, ALT, AST, ALP, and GGT enzymes after 2, 6, 12, and 24 h from injection of C. cerastes crude venom in comparison to control. These results go hand in hand with those of AlJammaz, [13] Shaban and Hafez, [19] Al-Sadoon et al., [1] Salman. [20] AST and ALT enzymes are markers for cellular damage and ALT enzyme is essentially present in hepatocytes. These enzymes are of importance in assessing and monitoring liver inflammation and necrosis. [19, 21] The serum level of LDH enzyme in this study was significantly lowered in all envenomated rats in comparison to control rats. These results are in agreement with those recorded by Shaban and Hafez [19] and Al-Saadon et al., [13] who attributed the reduction of LDH activity to renal damage caused by the venom.
In this study, a significant rise in serum urea and creatinine levels observed after C. cerastes crude venom injection which indicates impairment of renal function. Similar observations were reported in albino rats the following envenomation by various viper venoms. [4, 14] The serum uric acid level was significantly lowered in rats after 2 and 12 h from venom injection, and non-significantly lowered in rats after 6 and 24 h from envenomation, the exact mechanism by which the venom cause reduction of serum uric acid level is not known, and these results go hand in hand with those of Al-Jammaz [22] and Salman. [23] In this study, snake venoms caused significant hypoglycemia which was observed after 2, 6, 12, and 24 h from injection of the venom. This result is in agreement with Abu-Sinna et al., [24] Al-Jammaz, [13] and Al-Sadoon et al. [1] This reduction of blood glucose level reflects a disturbance in carbohydrate metabolism which could be attributed to insulin-releasing effect of some venom components.
This study has revealed decreases in serum cholesterol and triglycerides levels in rats following viper C. cerastes venom injection. These findings are in agreement with the other investigators who reported that laboratory animals injected with viper snake venoms showed a decrease in serum cholesterol and triglycerides levels. [13, 14] They suggested that the snake venom might have mobilized lipids from adipose tissues then splitting by lipolytic enzymes, with the liberation of free fatty acids. [13, 14] The maximum changes in the present study observed in serum biochemical parameters at 12 h after venom injection, then decrease gradually after 24 h from envenomation.
Conclusion
Injection of viper C. cerastes crude venom in laboratory animals followed by disturbance of serum biochemical parameters, which denotes alteration of vital organs functions, mainly liver, and kidney; these disturbances are time dependent reaching peak 12 h after envenomation of the animals.
